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Abstract	  
This	   thesis	   consists	   of	   three	   research	   topics,	   which	   together	   study	   the	   related	  topics	  of	  volatility	  jumps,	  modeling	  volatility	  and	  forecasting	  Value-­‐at-­‐Risk	  (VaR).	  	  
The	   first	   topic	   focuses	   on	   volatility	   jumps	   based	   on	   two	   recently	   developed	  jumps	   detection	   methods	   and	   empirically	   studied	   six	   markets	   and	   the	  distributional	   features,	   size	   and	   intensity	   of	   jumps	   and	   cojumps.	   The	   results	  indicate	   that	   foreign	   exchange	   markets	   have	   higher	   jump	   intensities,	   while	  equity	  markets	  have	  a	  larger	  jump	  size.	  I	  find	  that	  index	  and	  stock	  markets	  have	  more	  interdependent	  cojumps	  across	  markets.	  I	  also	  find	  two	  recently	  proposed	  jump	   detection	   methods	   deliver	   contradictory	   results	   of	   jump	   and	   cojump	  properties.	   The	   jump	   detection	   technique	   based	   on	   realized	   outlyingness	  weighted	  variation	  (ROWV)	  delivers	  higher	  jump	  intensities	  in	  foreign	  exchange	  markets,	   whereas	   the	   bi-­‐power	   variation	   (BV)	   method	   produces	   higher	   jump	  intensities	  in	  equity	  markets.	  Moreover,	  jumps	  under	  the	  ROWV	  method	  display	  more	  serial	   correlations	   than	   the	  BV	  method.	  The	  ROWV	  method	  detects	  more	  cojumps	  and	  higher	  cojumps	  intensities	  than	  the	  BV	  method	  does,	  particularly	  in	  foreign	  exchange	  markets.	  	  
In	   the	   second	   topic,	   the	  Model	   Confidence	   Set	   test	   (MCS)	   is	   used.	  MCS	   selects	  superior	   models	   by	   power	   in	   forecasting	   ability.	   The	   candidate	   models	   set	  included	  9	  GARCH	   type	  models	  and	  8	   realized	  volatility	  models.	  The	  dataset	   is	  based	  on	  six	  markets	  spanning	  more	  than	  10	  years,	  avoiding	  the	  so-­‐called	  data	  snooping	   problem.	   The	   dataset	   is	   extended	   by	   including	   recent	   financial	   crisis	  periods.	  The	  advantage	  of	  the	  MCS	  test	  is	  that	  it	  can	  compare	  models	  in	  a	  group,	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not	  only	  in	  a	  pair.	  Two	  loss  functions  that  are  robust  to	  noise  in	  volatility  proxy  were	  also	   implemented	  and	   the	   empirical	   results	   indicated	   that	   the	   traditional	  GARCH	   models	   were	   outperformed	   by	   realized	   volatility	   models	   when	   using	  intraday	  data.	  The	  MCS	  test	  based	  on	  MSE	  selected	  asymmetric	  ARFIMA	  models	  and	   the	   HAR	   mode	   as	   the	   most	   predictive,	   while	   the asymmetric	   QLike	   loss	  function	  revealed	  the	   leveraged	  HAR	  and	  leveraged	  HAR-­‐CJ	  model	  based	  on	  bi-­‐power	   variation	   as	   the	   highest	   performers.	   Moreover,	   results	   from	   the	  subsamples	   indicate	   that	   the	   asymmetric	   ARFIMA	   model	   performs	   best	   over	  turbulent	  periods. 
The	   third	   topic	   focuses	   on	   evaluating	   a	   broad	   band	   of	   VaR	   forecasts.	   Different	  VaR	   models	   were	   compared	   across	   six	   markets,	   five	   volatility	   models,	   four	  distributions	  and	  8	  quantiles,	  resulting	  in	  960	  specifications.	  The	  MCS	  test	  based	  on	   regulatory	   favored	   asymmetric	   loss	   function	  was	   applied	   and	   the	   empirical	  results	   indicate	   that	   the	   proposed	   asymmetric	   ARFIMA	   and	   leveraged	   HAR	  models,	   coupled	   with	   generalized	   extreme	   value	   distribution	   (GEV)	   or	  generalized	   Pareto	   distribution	   (GPD),	   have	   the	   superior	   predictive	   ability	   on	  both	  long	  and	  short	  positions.	  The	  filtered	  extreme	  value	  methods	  were	  found	  to	  handle	  not	  only	  extreme	  quantiles	  but	  also	  regular	  ones.	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